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Delay Locked Loops, Semiconductor Device, 
and Control Methods for Systems Operating 
in Synchronization with a Clock 



Mitsubishi Denki Kabushiki Kaisha 
Union Patent Service Center 
090119749 



Grounds 



(1) The present invention can use a gray code counter in a DLL as a 
delay register and allows a carry to arise only at one bit to also minimize 
skipping of a delay time in a meta-stable state. 

(2) The present DLL is comprised of a delay circuit, a detector, and 
a gray code counter. A first clock is delayed and a second clock is then 
output. The detector detects the phase difference between the first and 
second clocks and the phase difference is provided to the gray code counter, 
which generates a signal adjusting an amount of delay of the delay circuit. 
Patent Publication No. 387065 dated April 11, 2000 discloses that n clock 
signals are adjusted, as timed, and furthermore the phase difference 
between first and second clocks is provided to a timing adjustment device 
and also to a phase interpolator to provided delay-locked adjustment. The 
both inventions use the phase difference between first and second clocks to 
adjust a delay circuit. They are therefore functionally not significantly 
different. Although the subject application particularly indicates a 
difference, i.e., that a gray code is applied, its technique to apply the code is 
identical to earlier application and therefore unpatentable. 

(3) In view of the above, the present invention would have been 
obtained from techniques or knowledge that had existed before the subject 
application was filed, and the invention would have readily been achieved 
by those skilled in the art. It thus fails to satisfy the requirement. 
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